The side effects of chemical drugs and the human tendency to make greater use of natural products in order to keep their health as well as problems of modern medical system caused more attention of human to medicinal plants. Hyssop (Hyssopus officinalis) is a plant of the family Lamiaceae and is one of the most important medicinal plants containing essential oils. Despite of the other crops, medicinal plants are the plants that quality of materials compared to their quantity is much more important and necessary. Today using symbiotic microorganisms with plants as the bio-fertilizer for providing nutrients is considered. Among plant growth promoting rhizobacteria, Azospirillum, Pseudomonas and Bacillus can be pointed out. It was observed that using the bio-fertilizer Nitroxin and phosphate solubilizing bacteria on Chamomile increased vegetative yield, seed yield and essential oil yield. In order to study the effect of PGPR, salicylic acid and drought stress on growth indices, the chlorophyll and essential oil of hyssop, a factorial based on a completely randomized design with three replications was conducted at the research greenhouse, Faculty of Agriculture, … University, during 2013-2014. Treatments were drought stress, salicylic acid and PGPR. Results showed that drought stress reduced the growth and physiologic characteristics and increased essential oil percent and accordingly Hyssop essential oil yield increased. Also, salicylic acid caused the increase in the yield, physiologic and essential oil traits and avoided stress injuries and compensated decrease in growth traits. Growth promoting bacteria by producing some metabolites such as growth regulators, or types of vitamins as well as improved access to nutrients were directly increase plant growth and development. Among used bacteria, Azospirillum had the greatest impact on improving the measured traits.
The side effects of chemical drugs and the human tendency to make greater use of natural products in order to keep their health as well as problems of modern medical system caused more attention of human to medicinal plants (Rahimzadeh et al, 2012) ; Therefore increasing the approach to using medicinal plants globally, doubled the importance of the cultivation and production of these plants. At present, the demand for medicinal plants products as the usable products in health and medical industries is growing (Agha alikhani, 2011); so that the twentieth century is called as a century return to nature and the use of herbal medicines. Hyssop (Hyssopus officinalis) is a plant of the family Lamiaceae (Omidbaigi, 2007) , and its aerial parts contain essential oils and phenolic compounds. Research showed Hyssop essential oil yield depends on the aerial parts biomass.
On the one hand, plants face with a variety of biotic and abiotic stresses during growth stages. Water deficit is one of the most important abiotic stresses that reduce growth and yield in many crops and medicinal plants, especially in arid and semiarid regions (Reddy, 2004) . Despite of the other crops, medicinal plants are the plants that quality of materials compared to their quantity is much more important and necessary. So, in order to achieve the maximum quality, understanding the effective factors affecting the growth and development of medicinal plants is very important. Understanding environmental, vegetative and agronomic factors, play an important role in successfully cultivated medicinal plants (Ebrahimpur, 2007 and Omidbaigi, 2003) .
One thing about medicinal plants and crops which seems to be important is crop improvement and providing nutrients requirements. Today using symbiotic microorganisms with plants as the bio-fertilizer for providing nutrients is considered and with the aim of using the potential of organisms and organic material in soil to increase the quantity and quality as well as maintaining the current bio-fertilizers, environmental safety have been common (Khase Sirjani et al, 2011) .
One of the most important mechanisms of PGPR is plant hormones production that by make and release plant growth regulators, effective mechanisms will provide in biological control. These bacteria produce some substances which are called growth regulators that as secondary metabolites, they have direct and indirect effects on physiologic and growth stages of plants. These bacteria by producing metabolites such as plant growth regulators or vitamins as well as improved access to nutrients increase plant growth and development of plant (Kloepper, 1993) . Also, the solubility of phosphorus by bacteria is one of the most important features of them for stimulating growth. These bacteria through the production of siderophores and hydrogen cyanide reduce the activity of plant pathogens or other microorganisms, and thus indirectly have a stimulating effect on plant growth (Alipur and Malakuti, 2011).
A m o n g p l a n t g r o w t h p r o m o t i n g rhizobacteria, Azospirillum (Azotobacter spp), Pseudomonas (Pseudomonas spp) and Bacillus (Bacillus spp) can be pointed out (Wani, 2010 and Yao, 2010) . These bacteria cause increasing growth and yield of important crops through various mechanisms such as reduction of plant pathogens, solve the insoluble phosphorus, siderophore production, synthesis of antibiotics and etc and cause stimulate plant growth (Ramezanpour, 2009; Ramezanpour, 2010 and Rashid, 2004.) Drought stress by reducing leaf area, stomatal closure, reducing protoplasm activity and carbon dioxide fixation, causes reduction protein and chlorophyll synthesis and reduced photosynthesis (Imam, 2002) . Drought by producing destructive products of reactive oxygen species such as superoxide, hydrogen peroxide, hydroxyl radical, organic hydroperoxides, singlet oxygen and perhydroxyl radicals causes the imbalance the formation of reactive oxygen species (Tale Ahmad and Haddad, 2008) which amount must be controlled in the cell. Reactive oxygen species are potentially has the potential to react with many compounds in cell and cause damage to the cell membrane and other vital macromolecules such as photosynthetic pigments, proteins, nucleic acids and lipids (Tale Ahmad and Haddad, 2008). According to the studies, along with the drought stress other stresses will happen which is included: reduce moisture available to the roots, increase evapotranspiration than water absorption, increase cellular respiration and damage metabolic and structural processes in cells to, light inhibition, light oxidation and eventually leaves death, increase harden of soil because of drying and effect on root growth, reduce leaves growth and photosynthesis, inaccessible nutrient in the root zone, the accumulation of salts in top layers of soil and around the roots and toxicity of nutrients (Kafi and Mahdavi Damghani, 2005) Biotic and abiotic stresses cause specific defensive reactions in plant organs that develop during the plant evolution process. In addition to the structural defense mechanisms, chemical mechanisms occurs in response to stresses, that after a series of reactions, it cause the production of secondary metabolites (Pastirova, 2004) . Salicylic acid or ortho hydroxy benzoic acid is phenolic compounds that there is in a large number of plants, this compound is known as a hormonal substance and has a essential role in the regulation of physiological activities such as growth, plant evolution, ion uptake, photosynthesis and seed germination under salt and drought stresses (El Tayeb, 2005; Hassanzadeh, 2014, and Kang, 2003.) Salicylic acid in plants is considered as a hormone-like regulator and it plays a role in defense mechanisms against environmental and biological stress. Induction of flowering, growth and development, synthesis of ethylene, opening and closing the stomata and respiration are important roles of salicylic acid (Raskin, 1992) . Salicylic acid, in plants which they are under environmental stress, has a protective role. It increases the resistance to water deficit in wheat (Bezorkova, 2001 ). Some successful reports have been published on using this material in increasing the quantity and quality of medicinal plants ( Ram, 1997) . Ghraib (2007) studied the effect of salicylic acid on the two plants Basil (Ocimum basilicum L.) and Marjoram (Origanum vulgare L.) and the results indicated increase in plant height, number of (branch, node and leaf) per plant, leaf area, fresh and dry weight and total carbohydrates in salicylic acid (concentration 10 4 M). Also using salicylic acid (10 4 M) increased the quantity and quality of essential oil of basil and increase antioxidant activity.
In a study (Khalil, 2006) showed that using bio-fertilizers such as Azotobacter, significantly increased quantitative yield and active substances in Sand plantain (Plantago psyllium). Using Nitroxin bio-fertilizer and phosphate solubilizing bacteria on chamomile (Matricaria chamomilla L.) increased vegetative and seed yield and essential oil yield, but its effect was not significant on essential oil (Fallahi, 2009 ). Essential oil yield of Marjoram (Origanum majorana L.) also significantly increased by the Pseudomonas (Banchio et al., 2008) . In another study on Rosemary (Rosmarinus officinalis L.) which is done by (Leithy et al 2008) , inoculation with Azotobacter increased essential oil percent. Using bio-fertilizers contain Azotobacter and Azospirillum in Common sage (Salvia officinalis L.) increased plant height and shoot fresh and dry weight (Vande Broek, 1999) . Also the studies showed that the use of bacteria such as Azotobacter, Azospirillum and replace them with chemical growth regulators had a high efficiency on the growth and the essential oil composition of Common sage (Yousef et al., 2004.) According to the above, this research evaluates the role of salicylic acid and plant growth promoting rhizobacteria on hyssop under drought stress.
MATERIAL AND METHODS
In order to study the effect of PGPR, salicylic acid and drought stress on growth indices, the chlorophyll and essential oil of hyssop, a factorial based on a completely randomized design with three replications was conducted at the research greenhouse, Faculty of Agriculture, Urmia University, during 2013-2014. The geographical location of the city is Miandoab 46º and 6' East longitude and 36º and 46' North latitude and 1314 m altitude. The climate of the region based on the Köppen climate classification is climate with summer. Drought treatments included two levels of irrigation: normal (control) and water stress as the first factor, salicylic acid in two levels: control (non-use) and use 1 mM as the second factor and PGPR in four levels: control (non-inoculated), Azospirillum, Pseudomonas, Bacillus as the third factor. Used sand and soil before mixing separately were sterile three consecutive days for 4 hours at 120 ° C. After weighing each empty pots, bottom of pots with equall amount of coarse sand were filled (for drainage), then the samples of said soil were dried in the oven (at 100 ° C for 48 h) to determine the amount of moisture. Thus dry soil weight in pots was determined, soil texture was loamy clay. Bacterial inoculation was done according to rubbing seed method immediately before planting. After preparing the pots in each pot some seeds were sown and after emerging, plants were thinned in some stagee. A month after planting (plants had 6-8 leaves) pots were equally irrigated and from this point on, irrigation treatments were done by daily weighing pot and add water due to evaporation and transpiration (reduce the weight of each pots including plant). Foliar salicylic acid treatment were done in three stages, one month after the plants establishment in pots and then performed once a week in succession. Samplings from each treatment were performed under identical conditions. Fresh weight of the samples was measured by a digital scale. To determine the dry weight of the samples they were oven-dried (24 h at 45 °C ) before weighing. Finally harvested whole plant of each treatment was transferred to laboratory in order to determine the percent of essential oil. Essential oil extraction was done by Clevenger and based on water distillation method, in the same situations for 3 hours. For extraction, 35 g of hyssop for each treatment with 50 ml of water and 1 g of chloride sodium (increase the boiling point and the complete extraction of essential oil) was added to the 500 ml flask (Humphrey, 1992 .) Essential oil droplets in the water in two distinct phases moved to tubes moving graded and there due to lighter weight they accumulated on the water. In order to determine the percent of essential oil weight method was used, so that the small clean glass container in which had reached to a constant weight, weighed. Then the samples contain essential oil which was separated from Clevenger was transferred to the rotary evaporator. Then container containing the essential oil weighed again and the difference between the initial weight (weight of the glass) and secondary (glass weight and essential oil) amount of essential oil were obtained which were presented in weight percentage in 100g dry weight (Omidbaigi, 2006) . Statistical analysis of data was carried out with SAS (ver 9.1) and comparisons were made using Duncan's multiple range tests at P < 5%. Also Excel software was used for drawing the diagrams.
RESULTS AND DISCUSSION
Results analysis of variance (Tables 1  to 3) showed that the effect of drought stress was significant on all traits. Also, the effect of salicylic acid similar to drought stress was significant on all traits. The effect of inoculation growth promoting bacteria was significant on plant height, fresh weight and dry weight, chlorophyll b, total chlorophyll and yield and essential oil percent and was not significant on relative water content, chlorophyll a and ratio of chlorophyll a to b. The interaction between drought stress and salicylic acid had a significant effect on plant height, weight dry, chlorophyll b and total chlorophyll and did not have any significant effect on the other traits. The interaction between drought stress and growth promoting bacteria was significant on fresh weight and shoot dry weight and essential oil percent and was not significant on the other traits. The interactions of salicylic acid and bacteria and also the triple interaction of the drought stress and (Tables 4 to 6 ) indicated that drought stress reduced plant height, weight fresh and dry weight, relative water content, chlorophyll a, chlorophyll b and total chlorophyll and increased the ratio of chlorophyll a to b and yield and essential oil percent. Korshidi et al. (2000) in their study on Coriander (Coriandrum sativum L.) showed the in plants under drought stress, intercellular space and the amount of water in their body reduced in order to enter water from the soil in to the plant with more force, which would reduce the relative water content under drought stress and therefore reduce the growth characteristics of the plant.
Also the results this study showed that using salicylic acid increased plant height, fresh and dry weight, relative water content, chlorophyll a, chlorophyll b, total chlorophyll and yield and essential oil percent and reduced the ratio of chlorophyll a to b. It is reported that salicylic acid increases the cell division of apical meristem of seedlings and thereby improve plant growth (Stevens; 2006) . Study the mean comparison of the interaction between drought stress and salicylic acid showed that in drought stress conditions salicylic acid increase (recover the reduction) plant height, shoot fresh and dry weight, relative water content, yield and essential oil percent of the plant. As the results of previous research (Raskin, 1992 , and Bezorkova, 2001) referred to protective (Gunes, 2007 and Popova, 1997) . It is reported that salicylic acid enhances anthocyanin and chlorophyll content in Pyrodella (Popova, 1997) . Salicylic acid regulates physiologic processes and plant growth, commonly by affecting the abscisic acid and ethylene (Qinghua, 2008) . According to the results, inoculation of hyssop seed with PGPR increased plant height, shoot fresh and dry weight, the increase in Azospirillum was greater than Bacillus and Pseudomonas bacteria. Also, inoculation of seeds with bacteria increased chlorophyll b, total chlorophyll and yield and essential oil percent; also increase the amount of yield and essential oil percent was greater in Azospirillum than Pseudomonas and Bacillus bacteria. On the other hand (Taiz and Zeiger, 2002 ) also reported that gibberellins do not work alone and other hormones such as auxin interacts with them in different forms. For example, it is known that in some species auxin, regulates metabolism of GA. Therefore, it is possibile that Bacillus and Rhodococcus inoculation treatment by produce large amounts of auxin can stimulate further GA production, thus increasing production leaves and shoots and consequently increasing the biomass is affedted by dual effects of auxin and gibberellic. By study the combined effects of drought stress and bacterial inoculation it is observed that in drought stress conditions, bacteria increase plant height, shoot fresh and dry weight, yield and essential oil percent of the plant. The results of Faraji et al. In the study of mean comparison of the interaction between salicylic acid and inoculation showed that using salicylic acid leads to better performance of bacteria and plant height, shoot fresh and dry weight, chlorophyll a, chlorophyll b and total chlorophyll and essential oil yield were higher in using salicylic acid conditions compared to non-use of salicylic acid. The inoculation of calendula seeds with PGPR showed that Pseudomonas putida and Corynebacterium treatments significantly increased the content of extracted essential oil compared to control and other bacterial treatments (Sheikhi-Ghahfarokhi et al., 2014). Jamshidi et al. (2012) in explaining the results of improved essential oil content due to using organic materials noted since essential oil are terpenoids compounds that their construction units (isoprenoids) such as isopentenyl pyrophosphate (IPP) and dimethylallyl ATP pyrophosphate (DMAPP) need to NADPH and due to the fact that the presence of elements such as nitrogen and phosphorus to composite recent compounds is essential, hence the use of organic materials could be improved phosphorus and other nutrients such as nitrogen by fennel root, and increased this medicinal plant essential and according to this fact that The most important bacteria for phosphate solubilizing are Pseudomonas and Bacillus (Han et al., 2006) . Khosravi (1998) attributed the benefits of Azospirillum to develop the hair roots system in different plants and the results of Yousef et al. (2004) showed that in Common sage, Azospirillum increased plant height and fresh and dry weight of the plant organs.
CONCLUSION
In the present study it was observed that drought stress reduced plant growth traits including yield. Despite of increasing the essential oil percent and essential oil yield under drought stress conditions, the foliar application of salicylic acid prevents yield reduction in drought stress conditions and on the other hand by increasing the essential oil percent led to a dramatic increase in essential oil yield (46.717 mg) compared to normal irrigation and non foliar application of salicylic acid (23.358 mg). On the other hand, the plant growth promoting rhizobacteria by producing metabolites such as growth regulators or different kinds of vitamins as well as improving access to nutrients, caused directly increase plant growth and development and finally increase essential oil percentage and yield. Because of the relationship between the oil percentage increase in drought conditions, improve plant growth conditions by salicylic acid under drought stress conditions and improve the effect of salicylic acid by PGPR, we observed the remarkable differences between essential oil yield in Non-application salicylic acid and without inoculation (20.750 mg) in contrast to foliar application of salicylic acid and inoculation
